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ROM the days of John Paul Jones and the Box 

Homme Richard America has taken a just pride in 
her Navy. But two modern wars have shown us that 
merchant ships are as vital to our national safety as 
fighting ships. Twice in our history we've had a fine 
merchant marine. And each time we lost it. No enemy 
took our ships from us — we gave them up. 

In the 1830's nine-tenths of our foreign trade was 
carried in American ships. But national apathy brought 
about a complete reversal, and by 1910 foreign ships 
were carrying nine-tenths of our foreign trade. 

At the outbreak of World War I we frantically 
began building up our depleted merchant marine to 
transport urgently needed troops and supplies. And at 
the close of the war American ships were carrying 11 
million gross tons annually. 

But again we allowed our strength in merchant ship- 
ping to deteriorate, and by the middle thirties foreign 
ships were carrying 75 per cent of our foreign trade, 
and millions of dollars that should have gone to 
American shipping and seamen were paid to foreign 
shipping interests. 

Today —thanks to the U. S. Maritime Commission 
and our vast shipbuilding industry—we have by far 
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the largest merchant marine in the world and an esti- 
mated post-war fleet of over 50 million deadweight 
tons. This time we cannot afford to lose it — not merely, 
because it will have cost us 18 billion dollars, but be- 
cause it means the maintenance of our economic and 
military safety in the post-war world. 

For the Merchant Marine, now hastening the day of 
victory, will also help to expand our foreign trade, 
maintain our productive capacity, provide post-war em- 
ployment and preserve our national standard of living. 
This time, let’s not give up the ships, for only national 
apathy and lack of foresight can take them away from 
us. Let’s preserve the American Merchant Marine, 


* * 


It has been the privilege of Combustion Engineers 
ing to supply marine boilers for many hundreds of 
American cargo vessels and tankers. This organiza- 
tion pledges the continuance of its best efforts for 
the maintenance and upbuilding of the American 
Merchant Marine so that it may remain second to 
none in size, speed and efficiency. We believe this 
objective deserves the interest and support of every 
American citizen. A-855 
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On iy Hlowmatic or FERS 


ALL THESE ADVANTAGES 


Performance records confirm the Copes Flowmatic Regulator as the outstanding 


development in Boiler Feed Water Control. 
Heres why -- 


. Copes Flowmatic varies the rate of feed in 
proportion to changes in steam flow, with 
secondary compensation from boiler water 
level. 

2. Maintains boiler water level within 
extremely close limits—minimizes effect of 
“shrink” and “‘swell.”’ 

3. Eliminates danger of burned tubes due to 

low level, or carry-over due to high level. 

. Flowmatic saves fuel—decreases mainte- 
nance. Instant and correct response to every 
demand provides optimum feed conditions 
for boilers, economizers, heaters and pumps. 

. Increases boiler capacity; gives more uni- 
form steam pressures. 

. Reduces tendency to swap loads among 
boilers of a battery. 

. Copes Flowmatic usually eliminates the 
necessity of differential pressure control. : 

. Lower first cost and maintenance thanother —_ 

systems for similar service. 

. Can be installed, adjusted, and cut into 

service by plant personnel. Not dependent 

on factory specialists. 

. Adjustable for any desired water level char- 

acteristic—falling, constant, or rising with 

load. 

. Flowmatic is fully automatic and is inde- 

pendent of other control systems. 

. Thoroughly dependable, built for continued 

hard usage with no more than routine care 

and inspection. 

. Available in both direct operated and relay 

operated types. 

. Flowmatic is a Copes Product—symbol of 

pioneering and leadership in feed water 

regulation. 


Read the interesting 5-year performance NORTHERN EQUIPMENT COMPANY 


record of Copes Flowmatic, summarized in the = 256 GROVE DRIVE @ ERIE, PA. aialeas 
folder ‘No Two Boilers Are Alike.” Furnished al RowsdGeamait > iia taboos s dedeaen 
free, together with descriptive catalog, upon 


Valves and Desuperheaters 
request for Bulletin 429A. Branch Plants in Canada, England — Representatives Everywhere 
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EDITORIAL 





War's Toll of Power Plants 


It is impossible at present to assess the destruction of 
power plants in many parts of the world that has been 
wrought to date by the war; and further destruction is 
certain before the last gun has been fired or the last bomb 
dropped. Because their output is vital to war produc- 
tion, and as their stacks present distinctive targets, 
power plants have been primary objectives of attack. 

Military censorship has precluded the release of much 
information on this subject, but it is generally known that 
power stations suffered heavily in Italy, as well as in cer- 
tain sections of western Europe. Those in England, dur- 
ing the earlier stages of the war, were reported from time 
to time to have sustained some damage, and those in 
France to a lesser degree. As the German armies rolled 
eastward through Russia, and in their subsequent retreat, 
the destruction in their wake obliterated most of the 
power facilities in those areas, which were established in 
connection with Russia’s industrialization program of the 
thirties. Damage in the Balkan countries, from outside 
attack and sabotage, has probably been considerable. 
Finally, the incessant air attacks on Germany over the 
past two years must have exacted a considerable toll of 
power installations, despite the Germans’ precautions of 
scattering their sources of power supply. Her pre-war 
information on power plants was carefully guarded, even 
as early as 1936, at the time of the last World Power Con- 
ference. 

Aside from actual destruction, much power equip- 
ment in Europe has undoubtedly suffered severe depre- 
ciation under the stress of war demands. The major part 
of the initial task of rehabilitating Europe’s power facili- 
ties will fall upon the United States, and to a lesser ex- 
tent upon England and perhaps Switzerland. Up to the 
present, our contribution has been principally under 
Lend-Lease; although, as conditions permit, direct pur- 
chases are likely to follow. Aside from the vast number 
of portable and semi-portable plants of limited capacity 
that have already been shipped, many larger plants of a 
permanent nature are now in various stages of design and 
construction. These are reported to aggregate several 
million kilowatts capacity and thus far the majority are 
destined for Russia, although other countries will come 
in for their share. 

Before the war, Germany held a dominant position in 
imany continental markets for power equipment, along 
with Switzerland and Czechoslovakia. Her post-war 
position in this field will be influenced by the terms of 
peace; but, whatever these may be, it is doubtful if she 
will be able to regain her former position for many years, 
it at all. Meanwhile, American-made equipment of all 
kinds will have gained acceptance. However, the per- 
manency of such markets for our products should not be 
taken for granted. After the first few post-war years, 
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some of those countries will be in a position to build 
heavy equipment to meet their current and future needs; 
whereas markets in other countries will depend largely 
upon government policy, world economic conditions, and 
the attitude of American manufacturers toward main- 
taining their customers’ good will in the face of competi- 
tion from a revived European industry. Therefore, 
prospects of the present and the immediate post-war 
period must not, in themselves, form the sole basis of 
future expectations. They will serve as an entreé that 
will require following through if certain permanent mar- 
kets are to be attained. 


The Ban on Conventions 


Widespread approval appears to have been accorded 
the announcement by the Director of War Mobilization 
that, subsequent to February first, special permission 
will be required for holding conventions or conferences 
involving attendance of more than fifty people, unless 
such meetings are of a local nature. This ruling is es- 
pecially welcome to those who, in the course of essential 
business travel, have experienced the present inconven- 
iences of overburdened transportation and hotel facilities. 

Last year, despite appeals by the ODT, many con- 
ventions were held in lines entirely foreign to or only re- 
motely connected with the war effort; although a few 
organizations did show their patriotism by canceling 
scheduled meetings. Now, application must be made 
in all cases and only those that can be fully justified be- 
fore the War Committee on Conventions are to receive 
the necessary permission. This is one of several meas- 
ures by means of which it is hoped to avoid the imposition 
of travel rationing. 

It may be contended that most engineering meetings 
have bearing on prosecution of the war, and some un- 
questionably do; but there are now fewer in this category 
than two or three years ago when war production was 
getting under way and there was consequently greater 
need for the exchange of ideas and experiences. Of 
course, as the war progresses, new problems arise. Some 
of these are currently discussed in the technical press and 
in this way much of the essential information is made 
available to those who can profit by it; others can well be 
handled by local panel discussions or engineering clinics. 

As we are about to go to press, word has been received 
that permission has been denied for holding the Annual 
Midwest Power Conference, scheduled for April 9 and 
10 at Chicago. 

One partial solution to the present ban on national 
and regional meetings would lie in more comprehensive 
local programs, with special attention directed to tech- 
nical developments and economic matters growing out of 
the war. 
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Brooklyn Navy Yard’s New Power Plant 





By WILLIAM H. WELSH 


Master Mechanic, U. S. Navy Yard, New York, N. Y. 


To meet the increasing war demands for 
a variety of power, steam, compressed air 
and pumping demands, the ten low- 
pressure boilers were replaced by six 
modern 400-psi stoker-fired units; two 
of the existing turbine-generators were 
retained and high-pressure machines 
ordered to serve as topping units. It was 
necessary to keep the old units in service 
while the new plant was being con- 
structed on the same site. Part of the 
electrical load is generated and part 
purchased. 


the diversity of services supplied by the power de- 

partment and the varying demands upon it. The 
construction of large war vessels calls for vast amounts 
of electric power to operate cranes, to supply innumerable 
welding outfits and to serve the many shops in which 
various components are fabricated; also large quantities 
of compressed air. Similarly, the repair and overhaul of 
ships create heavy demands for such services. There is 
also a large pumping load when ships are being dry- 
docked; and when vessels are in for repair and overhaul 
they frequently shut down their own power plants and 
take steam, electricity and compressed air from the yard 
lines. All this is in addition to supplying the different 
buildings with light, heat, power, fire protection, etc. 

The power plant at the Brooklyn Navy Yard formerly 
contained ten boilers, with an aggregate steam-generating 
capacity of 300,000 Ib per hr at 175 psi pressure, five con- 
densing extraction-type turbine-generators of 14,000 kw 
total rated output, one 2500- and two 5000-cfm air com- 
pressors and other equipment. The electrical capacity 
was supplemented with power purchased from the local 
utility. 

With the approach of war it became apparent that this 
plant would be inadequate to meet the heavy demands 
upon the yard; hence, studies were initiated to expand its 
facilities. 

In view of the age and low pressure of the existing 
equipment and boilers, it was decided to replace them 
with six new units of greater capacity and operating at 
approximately 400 psi and 725 F total steam tempera- 
ture. Two existing 6000-kw and 2500-kw Elliott turbine- 
generators were to be retained to operate through reduc- 
ing valves from the new boilers until installation of two 
new 7500-kw turbine-generators, ordered to top these 
two 175-psi units, which would then make a total installed 
generating capacity of 23,500 kw. 


ine war industries can match a large Navy Yard as to 
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Typical daily electrical load curve, the difference between 


the two curves representing that generated by the plant. 
Note Army-Navy time is employed 





The purchased energy was to be continued to supple- 
ment that generated and to provide a dual supply as a 
safety factor. Three 15,000-kva, 27/13-kv tie substa- 
tions, seven 9000-kva, 13/2.3-kv main distribution sub- 
stations, and local 2300-volt distribution substations in 
various new buildings were added to the electrical dis- 
tribution system, all centrally controlled and intercon- 
nected with main and supervisory control boards at the 
Central Power Plant. 

Furthermore, it was decided to erect a new power house 
on the same site which necessitated keeping the old plant 
in service while the new structure was being built and the 
new boilers installed. At the present writing the new 
boilers are in service and one 7500-kw turbine-generator 
is in the process of erection. Of the total present average 
power demand of 26,000 kw about a third is being gener- 
ated and two-thirds purchased. 

The new boilers are stoker-fired inasmuch as oil firing, 
aside from the desire to conserve oil, would have necessi- 
tated oil storage facilities that would have been difficult 
at this site and would have increased the hazard in the 
event of aerial attack. 

Five of the boilers are of the Combustion Engineer- 
ing three-drum design, fired with C-E multiple-retort 
stokers, and the sixth is a four-drum Riley unit which was 
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removed from the original power plant and reinstalled in 
the new power plant. It is fired with a Westinghouse 
multiple-retort stoker. Each boiler is designed for 450 psi 
(405 psi operating pressure at the superheater outlet) 
and 725 F steam temperature. The rated continuous 
capacity of each boiler is 150,000 Ib of steam per hour and 
165,000 Ib per hour for two-hour peaks when operating 
with feedwater at 220 F. The first C-E unit was com- 
pleted in July 1942 and the four others in May 1943; the 
Riley unit having recently been completed in its new 
location. 

he units were designed to burn eastern bituminous 
coal of 13,940 Btu heating value, 2600 F ash-fusion tem- 
perature, 8.1 per cent ash, 1.8 per cent sulphur and 2.6 per 
cent moisture as received; but recent conditions in the 
fuel market have made it necessary to depart from these 
coal specifications. 

The C-E boilers have 60-in. steam drums, plain 3-in. 
front water walls, finned-tube rear walls and water- 
cooled clinker chills extending along the stoker sides. 
Each has 13,530 sq ft of boiler heating surface, 1800 sq ft 
of water-wall surface, 3110 sq ft of superheater surface 
(Elesco interbank type), 6915 sq ft of economizer sur- 
face, a furnace volume of 6045 cu ft and a furnace heat 
release of 37,200 Btu per cu ft at rated capacity. Each is 
equipped with ten 2-in. Diamond automatic-valved re- 
volving type soot blowers and six Clyde retractable type 
for blowing the boiler surfaces and eight 2-in. revolving 
type blowers for the economizers. Two 4-in. and one 
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Variation in steam demand for a typical day 


1'/,-in. Consolidated safety valves are employed on each 
boiler. All are equipped with combustion control which 
can be operated fully automatic or manual; CO: record- 
ers; boiler meters of the steam flow—air flow type with 
temperature recorders; boiler-water meters and all neces- 
sary draft gages. 

Forced draft is supplied by 60,000-cfm fans. 

Ash is sluiced by an Allen-Sherman-Hoff system into a 
storage tank with decanter. 





Firing aisle and one row of boilers 
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Plan of main operating flow 
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Row of proportioner pumps for feedwater treatment 


Feedwater and Treatment 


Makeup is supplied by zeolite automatic water softeners 
having a capacity of 192,000 gallons each. The makeup 
and condensate are stored in two 8000-gallon surge tanks 
which supply three 225,000-Ilb per hour deaerating feed- 
water heaters in which 4 lb steam pressure is employed to 
heat the boiler water to 222 F. Caustic is added by a 
separate pump for each boiler ahead of the economizer 
to keep the pH from 8.5 to 9.5 and the alkalinity in the 
boiler water from 75 ppm to 125 ppm. Phosphate is 
added directly into the boiler by a separate pump, this is 
maintained at 100 to 200 ppm. Each boiler is equipped 
with a continuous blowdown. Total solids of boiler 
water is maintained at 1200 to 1500 ppm. In case of 
failure in water supply there is installed an emergency 
tank of 35,000 gallons capacity which cuts in automati- 
cally to the surge tanks. 


Ash Disposal and Cinder Catchers 


Ash is sluiced from the boilers and then pumped into a 
90-cu yd cast-iron storage tank with decanters elevated so 
that ash can be removed into cars or trucks. 

The fly-ash cinder-catcher system is of the baffle type 
(Green) installed on each boiler and designed to handle 
110,000 cfm of flue gas and recover not less than 80 per 
cent of the cinder and fly ash. 








Feed conveyors which deliver coal to belt conveyors 
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One of the feedwater heaters, with surge tank on 
level above 


Coal Handling 


Coal is delivered to the plant in cars from which it is 
dumped into two receiving hoppers. These hoppers 
supply two automatic skip hoists, each of 3 tons capacity, 
which can deliver 250 tons per hour. Crushers are in- 
stalled for run-of-mine coal, but these are bypassed for 
nut and slack. Feed conveyors with magnetic pulleys 
deliver the coal to two 36-in. belts which transfer it into 
two flight conveyors. These are reversible so that coal 
may be stored in various parts of a 3750-ton bunker. 
Weigh larries of five tons capacity deliver the coal to the 
stoker hoppers from the bunker. These can be seen in 
the view of the firing aisle. 





Conveyors which distribute coal to bunkers 
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Additional Data on New Equipment 





New turbine-generators 
Westinghouse—Inlet pressure 400 psi 

Inlet temperature 700 F 
Exhaust, 28 in. hg vacuum 
Extraction pressure, No. 1—175 psi 
Extraction pressure, No. 2—25 psi 
3600 rpm 
13,800 volts, 3-phase, 60 cycles 
9375-kva, 392 amp 
Exciter, 125 volts, 340 amp 

Forced-draft fans serving Combustion Engineering boil- 

ers, each 60,000 cfm at 100 F, 5 in. w.g. 

Green Economizer Co. type driven through magnetic 
coupling by 75-hp. induction motor operating at 440 
volts, 3 phase, 60 cycles, 95 amps, 1180 rpm. 

Induced-draft fans, each of 110,000 cfm at 410 F, 6 in. 

w.g. driven through magnetic coupling by a 200-hp, 
2200 volt, 3-phase, 60-cycle, 700-rpm induction 
motor. 



























Fans for Riley boiler 

Two Sturtevant forced-draft fans each of 30,000 cfm 
at 100 F, 5 in. w.g., with vane control and driven by 
30-hp, 3-phase, 440-volt, 60-cycle, 1160 rpm motors. 

Induced-draft fan of 110,000 cfm at 410 F, 6 in. w.g. 
driven by a 200-hp 3-phase, 2200-volt, 700-rpm 
induction motor through a magnetic coupling. 


Westinghouse stoker drive for Riley boiler 
Turbine— Westinghouse 







Generated voltage 
Installed 6000-kw unit, 2300 volts, 60 cycles, 3 phase 
2500-kw unit, 2300 volts, 60 cycles, 3 phase 

Under construction, 7500-kw unit 13,800 volts, 60 

cycles, 3 phase 


bal | 


Turbine room with compressor room in background 
(At the time this picture was taken, December 28, 1944, the first of the two 7500-kw turbine-generators had not been erected) 


















Distribution voltage to substations 
a.c. 13,800-2300-440-220-—110 
d.c. 220-100 

















One of the induced-draft fans and breeching 
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This compressor room contains three 5000-cfim machines 


Capacity and type of air compressors 

Three 10,000-cfm, driven by 2000-hp, 2300-volt, 3- 
phase, 60-cycle synchronous motors 

One 5000-cfm, driven by 1000-hp, 2300-volt, 3-phase, 
60-cycle synchronous motor 

[wo 2500-cfm, driven by 500-hp, 2300-volt, 3-phase, 
60-cycle synchronous motors 

The above motor-driven compressors are not at pres- 
ent located in the compressor room of the power 
plant 

Three 5000-cfm, driven by compound engines, operat- 
ing at 175 psi steam at 475 F with exhaust of 26-in. 
vacuum. One of these was in the old plant. 


Pressure at which air is distributed 
100 psi 


Desuperheating station and reducing stations 


Three of 150,000 Ib per hr at 400 psi 725 F to 175 psi 
at 475 F 


View in switchboard room 
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One of 250,000 Ib per hr at 400 psi 725 F to 175 psi 
475 F 
These supply steam for the low-pressure turbines, 
air compressors, two standby fire pumps, service to 
ships, and industrial use by shops. 
One of 200,000 Ib per hr at 400 psi 725 F to 25 psi 300 F 
This steam, also turbine extraction and exhaust from 
the fire pumps, house pumps, feed pumps and other 
auxiliaries, is used for building heating, feedwater 
heating or other services requiring low-pressure steam. 
Connected radiation is 1,560,500 sq ft. 


Electric, compressed air and steam loads 
Minimum 

18,000 kw 

250,000 Ib per hr 


Maximum 
32,000 kw 
600,000 Ib per hr 


Electric 

Steam 

Compressed 
air 10,000 cfm 
1800 ) : 
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50,000 cfm 





























MILLION LBS OF AIR COMPRESSED 
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Typical curve of demand for compressed air 
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DE LAVA 


Any unbalanced thrust causes shaft to shift axially, thus regulating flow 


BALA N CING through clearance C, thereby controlling pressure against balancing 


disc A and thus automatically returning the pump to a state of perfect 


A R RA N G EM * N T balance. Note that this hydraulic device leaves no unbalanced thrust 
@ 


to be taken up by bearings or other metallic contacts subject to wear. 


BALANCES ALL THRUST 


ELIMINATES SOURCE OF TROUBLE IN HIGH-PRESSURE BOILER FEED PUMPS 


The erosive action of high-temperature feed water in a high-pressure 
boiler-feed pump does not interfere with the operation of the 


De Laval automatic hydraulic balancing arrangement, since the 


automatic action of this device is in no way affected by normal 


wear, as can be seen from the illustration. Its universally trouble- 
free performance has been demonstrated over a period of 30 
years in hundreds of installations, handling feed water up 


to 350° F. and discharging against pressures up to 1600 psi. 


TURBINES * HELICALGEARS «+ 


WORM GEAR SPEED REDUCERS 


CENTRIFUGAL PUMPS «+ CEN- 
TRIFUGAL BLOWERS and COM- 


PRESSORS + IMO OIL PUMPS 
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Heat-Flux Pattern in 
Fin Tubes Under Radiation 


By A. R. MUMFORD and E. M. POWELL 


Combustion Engineering Company, Inc. 


The following curves represent the 
results of temperature measurements 
on the semi-circumference of finned 
furnace tubes in a tangentially fired 
slagging-bottom furnace under varying 
conditions of slag accumulations; also 
a laboratory approach to the study of 
heat-flux pattern in which electrical 
measurements were employed. 


peratures to indicate the heat-flux variation 
around the circumference of a tube have ap- 
peared in the technical publications. Although this 
method is fascinating and gives promise of producing 
data which will aid in our more complete understanding 
of what is going on in the furnace and at the walls, it is 
apparent that the variations caused by slag deposits 
in coal-fired furnaces are of such magnitude that a much 
larger amount of data than are at present available will 
be required before one can say with assurance that this 
or that condition represents the normal at a given loca- 
tion and rating. 
Fig. 1 represents a plan section through a furnace 
having a slagging bottom and fired tangentially with 
pulverized coal. The furnace walls are made up of finned 


A UMBER of examples of the use of surface tem- 


. * From a parer presented at tle Annual A.S.M.E. Meeting on November 
30, 1944. 














Fig. 1—Diagrammatic plan of tangentially fired slagging- 
bottom furnace 
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tubes one of which, as indicated, was selected for the 
measurement of surface temperatures. Thermocouples 
were installed at several points around the circumfer- 
ence of the tube at an elevation of approximately 13 ft 
from the floor of the furnace. 

Fig. 2 contains a number of curves showing the dif- 
ference between the tube surface temperature and the 
saturation temperature around the exposed semi-cir- 
cumference of that tube at intervals after the unit was 
lighted off. 
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Fig. 2—Curves showing difference between tube surface 
temperature and saturation temperature 


Curve a represents the condition shortly after lighting 
off when the load was less than one-half normal. Little 
coal had been burned up to that time and it is probable 
that the tube surface was clean and exposed. The tem- 
perature elevation varies about 50 deg F with the peak 
at or to the right of the normal to the wall. Fourteen 
hours later the boiler was operating at about 90 per cent 
of normal and no lancing had been done. Some ash had 
accumulated on the surface because the surface tem- 
perature of the metal had dropped as shown on curve 
b despite the fact that the rate of heat release in the 
furnace had doubled. It may be significant that the 
greater drop in surface temperature occurred in the right- 
hand quadrant of the tube. At least this quadrant is 
the point at which one would expect ash to deposit from 
an examination of the geometry of the furnace, noting 
the direction of the fuel stream and the point of highest 
heat intensity. 

Curve ¢ represents the conditions about six days after 
the boiler was lighted. The load was normal but ap- 
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Fig. 3—Temperatures before and after lancing 


parently a fairly uniform coating of ash had accumu- 
lated, which reduced the rate of heat transfer to such a 
point that the surface temperature of the tube was only 
60 to 70 deg F above saturation. 

Curve d represents conditions one week after the unit 
was lighted off, and with only routine lancing and with a 
load of about 90 per cent of normal. This curve is of 
particular interest because of the small variation around 
the circumference. The evidence of these observations 
would indicate that the normal temperatures would be 
higher in the right-hand quadrant. 

Six days later, or thirteen days after lighting off, the 
conditions are represented by curve e. These surface 
temperatures are the lowest observations at full load and 
and indicate the existence of a heavy coating of slag 
with more heat being transmitted through the right- 
hand quadrant. This curve represents the condition 
immediately preceding a thorough lancing of the walls. 

Curve f represents conditions immediately after the 
wall had been lanced. The largest temperature drop, and 
probably the largest rate of heat transfer, exists in the 
right-hand quadrant. The comparatively low drop 
which is shown at 30 deg from the face of the wall in the 
left-hand quadrant is probably due to the continued ad- 
herence of some insulating slag in this region. 

A more detailed examina- 
tion of the period immediately 
preceding and following the 
lancing of the wall is shown on 
Fig. 3. The wall in the region 
of this particular tube was 
lanced between 11 a.m. and 
11:20 a.m., and the changes in 
heat transfer are indicated by 
the temperature differences. 
At 10:10 a.m., before lancing, 
the average temperature dif- 
ference was 50 deg F, that 
in the left-hand quadrant 
being somewhat lower. At 
1l a.m., at the start of lanc- 
ing, the temperature difference 
through the tube wall on 
a normal to the plane of the 
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furnace wall increased to 230 deg F with lesser increases 
at other points. If the rate of heat transfer is taken ag 
proportional to the temperature drop, then the rate at 
the front face of the tube immediately after lancing js 
4.7 times that before lancing. At 11:14 a.m., what is 
indicated as the cleanest condition was reached and this 
was practically unchanged at 11:20 a.m. when the 
lancing had been completed. At noon, 2 p.m. and 4 p.m, 
the rate of accumulation of the insulating layer of ash is 
indicated by a decreasing temperature difference. A 
better appreciation of the changes taking place will be 
realized by noting the location of this tube in Fig. 1, 
with relation to the approaching coal stream and the 
zone of highest heat intensity off the right-hand quadrant 
and the lance coming from the left. 


In Figs. 2 and 3, zero of the temperature scale is at the 
tube surface and each inch radially thereafter is equal to 
100 deg F. The elevation within the furnace at which 
these temperatures were taken is in the zone of high heat 
release and slag deposits. Therefore, although these 
temperatures are not representative of the entire furnace, 
they do serve as a good indication of the variations which 
can take place in the zone of intense heat transfer during 
operation. Conclusive study of the heat-flux pattern 
in a finned tube would require the collection of field 
data, not only over a long period in a coal-fired furnace, 
but over many areas of the furnace in which insulating 
layers of slag are or are not deposited. 


On Fig. 4 are plotted several curves which show the 
temperature differences which existed at various times 
on the circumference of the tube and at the extremity of 
one fin. The temperature scale is the same as used in 
Figs. 2 and 3. The variations of surface temperature are 
most pronounced at the tip of the fin and on the tube 
wall adjacent to the fin. Except for the general rise 
which occurred after 11:30, the variations in the quad- 
rant at the left were comparatively small, but those at 
the right were so much that the most feasible explana- 
tion is the dropping off of a fairly dense layer of slag. 
The method of presentation does not take into con- 
sideration the fact that the metal thickness between 
the measuring point and the internal fluid is greater 
by one inch for the fin temperature point. If it were 
certain that the entire fin had been exposed a heat flux 
proportional to the temperature drop per inch of metal 
could have been assumed, but since one could not be 


PROBABLE DIRECTION 
FLAME 


PROBABLE DIRECTION 
OF WATER LANCE 





Fig. 4—Temperature variations at tube surface and fin extremity 
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sure of this with the data available, no attempt was made 
at making a correction. 

Obviously, the variations occurring in this zone of the 
furnace preclude any short-time study of heat-flux pat- 
terns by field measurements in a coal-fired furnace. 
It should be pointed out that the conditions shown on 
Figs. 2, 3 and 4 are not representative of the entire 
furnace, but only of the flowing slag zone of a slagging- 
bottom pulverized coal furnace. The conditions at 
other furnace wall areas are known to be less variable. 
Evidence of the variation to be expected in different 
areas of the furnace is given in the paper by Henry 
Kreisinger and R. C. Patterson entitled “‘Heat Transfer 
to Water-Cooled Furnace Walls.” presented before the 
Annual Meeting of the A.S.M.E. in 1943. The variable 
conditions in the slag zone, however, will set the require- 
ments for the testing period because the slag zone is about 
10 per cent of the furnace area. 

The laboratory approach to the problem of heat-flux 
pattern in finned tubes under radiation permits a deter- 
mination of temperature drops by analogy and, there- 
fore, the Uetermination of heat-flux patterns without the 














Fig. 5—Diagram of apparatus for Bn ong voltage drop 
across simulated finned tube wall 


a 


interference of ash deposits. Fig. 5 represents a test 
setup used for the purpose of studying these flux pat- 
terns with particular emphasis on the flow of heat from 
the base of the fin through the tube wall. On a sheet 
of high-resistance alloy, cut in the shape of a section of a 
finned tube, a number of radial and circumferential lines 
were machined scribed. Electric currents were passed 
through the sheet in such values as to be comparable 
to the heat flow by radiation. By noting voltage drop, 
amperes and electrical conductivity as equivalent to 
temperature drop, quantitity of heat per unit of time and 
thermo-conductivity, rsepectively, temperature drops 
could be computed from the electrical measurements. 
Voltage drops were measured at the intersections of the 
scribed lines and the analogous temperature computed. 

Fig. 6 shows the calculated temperature distribution 
at the base of a fin '/,-in. X 1 in. long on a 4-in. X 0.380- 
in. tube, and Fig. 7 shows the distribution at the base of 
a fin '/,in. X 1'/j. in. long on the same tube. In each 
case the current flow was adjusted to be equivalent to a 
uniform rate of heat transmission for the tube and fin of 
approximately 50,000 Btu per sq ft per hr. The elec- 
trical resistance between the inner face of the tube and 
the inside contact plate was uniform and corresponded 
to a thermal conductivity of approximately 3500 Btu 
per sq ft per hr per deg F temperature difference. Other 
sources have indicated this to be somewhat low. 
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Fig. 6—Temperature distribution and heat flow at base of 
1/4-in. X 1-in. fin 


The distribution of heat-flux density imposed in the 
form of current flow was uniform on the circumferential 
part of the tube and the weld of the fin. The heat 
picked up by the fin was represented by current flow from 
the end of the fin only. An examination of the two 
figures makes it apparent that the only marked differ- 
ence in temperature drop occurs in the region of the 
fin and the greatest temperature drops occur with the 
largest fin. The influence of the fin and the heat it 
picks up is to change the direction of heat flow from radial 
to a combination of radial and circumferential. The 
isotherms instead of being circumferential, dip radially 
more and more as the circumferential distance increases 
at or near the fin. Back of the fin in the region where no 
heat is being added to the tube, the heat flow extends 
almost 45 deg but the magnitude is very small after 
about 15 deg have been passed. The fanning out of the 
lines of flow of the heat, normal to the isotherms, is 
clearly indicated. 

For the experiments, uniform radial absorption has 
been assumed around the semi-circumference of the 
tube. This is seldom realized in actual practice, the 
rate usually being less near the base of the fin. This 
factor would tend to reduce the heat concentration ahead 
of the base of the fin and the temperature difference cal- 
culated at that point. It does not seem out of place 
to indicate that under conditions of parallel radiation at 
any degree of incidence a fin tube will have greater ex- 
posure than one of a group of taygent tubes because of 
their spacing and at some angles the area of the fin will 
be very important in fixing the heat-flux pattern through 
the tube because of its proportion to the total. 
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Fig. 7—Temperature distribution and heat flow at base of 
1/4-in. X 1 7/s-in. fin 
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Properties of Pure Boiler Feedwater 


Because of the avidity with which pure 
water, such as condensate, takes up im- 
purities, iron and copper from the con- 
denser, the heaters, feed lines and pumps 
are often taken into solution. This is in 
the form of ferrous hydroxide which is 
subsequently broken down, under heat 
in the boiler, into magnetic oxide of iron, 
hydrogen and water. It is believed to 
account for much of the corrosion often 
found on last-stage turbine blades, in 
feed pumps, feed lines and the black 
oxide deposits in boiler tubes. 


HERE are two kinds of boiler feedwater: the 

treated raw water, sometimes also called treated 

make-up water, and condensates. Both types of 
boiler feedwater have similar origin and both are the 
result of condensation. 

The raw water results from the condensation of 
water vapor in the clouds. Condensation comes down 
through the air as rain drops. These drops are at first 
pure water but as they pass through the atmosphere 
they absorb the atmospheric gases such as CO., ammonia 
and oxygen. They also wash down some of the fine 
particles of dust floating in the atmosphere. When the 
rain water reaches the ground it runs over and through 
the surface and is gradually drained into creeks, rivers, 
lakes and water reservoirs. The depth to which this 
water penetrates the earth’s surface depends largely on 
the length of the rain period. Pure water is a great 
solvent. It does not want to remain pure; it wants to 
hold something in solution. It starts absorbing the 
gases in the atmosphere and when it runs over the ground 
it dissolves minerals in the ground and carries them into 
the rivers, lakes and water reservoirs. The kind and 
the amount of the minerals it has absorbed depends on 
the kind of minerals that are held within the surface of 
the earth with which it comes in contact. The quan- 
tity of minerals in solution varies normally from about 
‘0 ppm to 500 ppm. Sometimes it may exceed 1000 ppm. 

When this rain water is to be used for feeding boilers 
the nature of some of the minerals must be changed by 
treatment, the object of such treatment being to prevent 
scale and corrosion in the boiler. 

Condensate is the steam which is passed through the 
turbine and is condensed in the condenser. Ina modern 
high-pressure plant the purity of steam is high. The 
solid impurities in the steam are usually '/, ppm or less. 
High-pressure steam is, therefore, the purest commer- 
cial product on earth. Usually impurities in chemicals 
ire expressed in fraction of a per cent, that is, a frac- 
tion of a part per hundred. The impurity of steam, 
however, is expressed in fractions of a part per million. 
Che unity of impurity in the steam, therefore, is 10,000 
times smaller than the unit of impurities in chemicals. 

The pure steam when it condenses makes very pure 
water which is very hungry for something to dissolve. 
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It dissolves to some extent anything that it comes in 
contact with on its way from the condenser to the boiler. 
This dissolving action starts in the last stages of the 
turbine where the first condensation occurs: Hence the 
blades of the last few stages of a condensing turbine 
are often found to be corroded. This is because they 
come in contact with the purest water that contains 
nothing except what little was brought in the way of 
impurities in the steam. In the condenser the con- 
densate dissolves the iron in the casing and copper from 
the tubes. More iron and copper is dissolved in the de- 
aerator, feedwater heaters, feed lines and feed pumps. 

The temperature of the condensate in the hotwell is 
generally between 80 and 90 F. This temperature is 
gradually raised through the various stages of heating 
so that it is finally within 50 to 75 deg of the saturated 
steam when it reaches the boiler. As the temperature 
rises the dissolving action of the water increases. Corro- 
sion of feed pumps is a common complaint in a power 
plant. The iron content in the feedwater when it 
enters the boiler runs between 0.1 and 0.2 ppm. When 
it is picked up by the water the iron is very likely in the 
form of ferrous hydroxide. The addition of heat causes 
this ferrous hydroxide to break down into magnetic oxide, 
water and hydrogen. The amount of hydrogen in the 
feedwater entering the boiler varies directly with the 
amount of iron. Generally, about 75 per cent of the 
hydrogen found in steam comes into the boiler with the 
feedwater; that is, most of the hydrogen is generated 
in the feedwater system and not in the boiler. Therefore, 
hydrogen in the steam cannot be depended upon as an 
indicator of corrosion within the boiler. 

A small part of the iron brought into the boiler with 
the feedwater leaves in the steam. Generally, the amount 
of iron in the steam is of the order of 0.01 ppm, although 
in some cases it may be considerably higher. This iron 
leaving with the steam can be seen on the turbine blades 
when the high-pressure turbine is opened. It is in the 
form of dark gray dust which on exposure to air gradually 
turns red. However, as it does not form a scale on the 
turbine blade it, therefore, is not an objectionable con- 
tent in the steam as are other deposits which accumulate 
in the low-pressure stages. 

Instruments are available for the measurement of 
hydrogen at any point in the steam cycle. These meas- 
ure the hydrogen in parts per billion. There are usually 
about three parts per billion of hydrogen entering the 
boiler and about four parts per billion leaving the boiler. 

Condensate is usually treated with the object of re- 
ducing the amount of iron it picks up in the feedwater 
system. Since the pure water is hungry to have some- 
thing in solution this hunger is satisfied by suitable 
chemical. Usually this chemical is sodium hydroxide, 
the addition of which raises the pH value of the con- 
densate. The pH value of condensed steam is about 7.2. 
Hydroxide is added until the pH value reaches 8.0 to 8.5. 
Generally, only a very small amount of the hydroxide 
is needed to obtain this pH value. 

The foregoing explanation is of course aside from 
corrosion caused by oxygen that may be present in the 
system. 
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Above—No. 110 
Exhaust Relief 
Valve for con- 
denser protection 
service. 
Left—No. 80 
Noiseless" semi 
balanced Back 
Pressure Valve 
for Exhaust lines. 
Right — No. 25 
Turbine Bleeder 
and High Pres- 
sure Relief Valve 


No Power Plant Valve 


is More Important 


In 69 years of specialization on power plant automatic 
valve specialties, Davis has brought the atmospheric ex- 
haust relief valve to a high point of perfection, with a com- 
bination of engineering features not found elsewhere. 


Let’s look inside the No. 110: The bronze-to-bronze 
contact valve is water-sealed through inlet and overflow 
pipe connections in the body. Valve action is cushioned 
by a closed-top internal dash pot eliminating sticking of 
valve due to foreign matter. Flapper valve permits quick 
opening, slow closing vement. There is full pipe area 
through the port and alf body passages. The valve holds 
tight under high vacuum, and relieves to atmosphere at a 
fraction of a pound pressure when vacuum is lost. 


Hand lifts, top or bottom, or Hydraulic cylinders per- 


mit mating the action and holding valve open when de- 
sir 


Angle designs available as well as horizontal and ver- 
tical, also valve that will function as a relief valve part of 
the time and back pressure valve at other times, or with 
hold-open attachment so that valve must be closed manu- 
ally once it has relieved. 


Let us help - on automatic valve problems for 


steam... air. . . water. ..and oil. DAVIS 
REGULATOR COMPANY. 2510 S. Washtenaw Ave., 
Chicago, III. 


Ask for ENGINEERING BULLETIN No. 101A 


DAVIS 


' REGULATOR CO. 


































How to Eliminate 
Cracking of Finish 
Insulation Covering 

on Hot Ducts, Breechings 
Flues, Tanks, Boilers | 








Blanket encased in 
I mesh wire on 











two edges and two flat sides 
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1.8* Stucco Lath 


Stic-Tite Cement 




















TR een %; ne = ies, Rr 
XE ine 








Y Bionket eX 6 FR RY 
XX SKK) OOOO Secs NY NX 









Quick 
Washers 


Blanket Pins 
#8 soft annealed wire 


Wire Whiskers 
Welded to hot metal surface 


K-PRUF 
WRC TION 


Until the advent of R & I's Krack-Pruf, cracking of finish cement 
over rock and mineral wool blankets caused considerable doubt 
about the value of this efficient, low cost, insulating material. 


Krack-Pruf now offers the means for absorbing mechanical 
shock in the blanket without transmitting it to the cement. This is 
accomplished as follows: 


First—Pinning the blanket to the hot surface. 
Second—Securing the expanded metal lath to the blanket only. 
Third—Applying insulating cement over the blanket. 


Movement caused by contraction expansion of the duct or flue 

and even bulging in and out of the metal is absorbed by the blanket 

and is not transmitted to the lath 

or finish cement. The cement 

finish can be smoothly troweled, 

painted or waterproofed for per- 
manence, 


Krack-Pruf is an improved 
method of using blanket insulation 
so that the finish surface does not 
crack, 


Hot metal 
surface 














Write for Bulletin I-74. 


Smoke duct Krack-prufed 






REFRACTORY CEMENTS 
= 





Insulating Materials 
REFRACTORY & INSULATION CORPORATION 


120 WALL STREET NEW YORK 5, N. Y. 


Offices in Chicago, Detroit, Philadelphia, Newark, N. J. 
Distributors Everywhere 
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Measures for Combating the 


OT only did the protracted cold 
N weather and heavy snow during most 
of January, and extending into February, 
seriously slow up transportation and un- 
loading of coal, but the resulting shortage 
of cars was a factor in slowing down mining 
operations. Production, during the first 
three weeks of this year, was more than 
4 million tons under that for the same 
period of 1944 and was considerably be- 
low current requirements. Hence, in an 
effort partly to make up for this deficiency, 
the Solid Fuels Administration arranged 
with the miners and operators to work the 
mines on two Sundays, January 28 and 
February 11, with the understanding that 
double time would apply on these days, 
Despite a record output of approximately 
620 million tons of bituminous coal in 
1944, due largely to increased mechaniza- 
tion, manpower shortage has been a factor 
in limiting further production. 

There is a critical shortage of coal in 
certain districts and many war plants, in- 
cluding steel mills, are dangerously low in 
supply. Therefore, the Solid Fuels Ad- 
ministration recently issued an order 
prohibiting the shipment of certain scarce 
bituminous coals from West Virginia, 
eastern Kentucky and northeastern Ten- 
nessee to retail yards in eight north-central 
states which have other coals available, 
such as from Illinois and other central 
parts of the country. By thus cutting off 
shipments to states having other coals 
upon which to draw, it should be possible 
to avert serious hardship in areas com- 
pletely dependent upon coal from the 
Appalachian fields. 

Since the mid-winter demands are ex- 
ceeding production by millions of tons, the 
Government has ruled that users having 
large stockpiles must supply up to half 
their current needs from stock. This ap- 
plies to all bituminous coal produced east 
of the Mississippi, except the relatively 
small production in Michigan. 

Issued as an amendment to Solid Fuels 
Administration Regulation No. 23, the 
new order permits industrial consumers to 
receive coal covering their full current 
monthly consumption only if their stock- 
piles are insufficient to last them more 
than a specified number of days, which 
varies according to the source of the coal, 
its use and the method of transportation. 
If their stockpiles are less than the speci- 
fied number of days’ supply, industrial 
consumers are permitted to buy up to 10 
per cent more than their monthly re- 
quirements, so as to build up their stocks 
slowly to the minimum safety figure. 
Those who have more than the specified 
number of days’ supply on hand must re- 
duce their current monthly receipts below 
consumption by 3 to 50 per cent, as previ- 
ously mentioned. 

Consumers of coal from eastern and 
southern mines who receive their coal 
direct by tidewater are permitted to have 
an additional 10 days’ supply. 

A detailed breakdown of the new re- 
Strictions on shipments to and receipts of 


COMBUSTION—February 1945 


coal by industrial consumers is contained 
in the following tabulations. The first 
applies to stock limitations on all coal pro- 
duced in Districts 1, 2, 3, 4, 6 and 13 and 
high volatile coal from Districts 7 and 8; 
the second covers low volatile coal pro- 
duced in Districts 7 and 8; and the third 
deals with coal produced in Districts 9, 10 
and 11. 

With reference to domestic consump- 
tion, the emergency regulations, an- 
nounced by the Solid Fuels Administra- 
tion on January 26, forbid retail dealers 
to deliver solid fuels to consumers who have 
more than five days’ supply; and to per- 
mit deliveries of one ton, or enough to last 
seven days, whichever is the larger, to 
consumers having five days’ or less sup- 
ply on hand. The mayors or other chief 
executives of municipalities were re- 
quested to cooperate in making these rules 
effective by both public and private means, 


Coal Shortage 


curtail use of solid fuel by places of amuse- 
ment, night clubs, libraries and other pub- 
lic buildings. The ‘‘Brownout” order 
which went into effect in many localities on 


TABLE 3—STOCK LIMITATIONS FOR 
COAL ee i DISTRICTS 9, 10 


Maximum Percentage 
of Monthly Consumption 


Days’ Supply Requirements 
Less than 21 days 100% 
21 to 39 days 857° 
40 to 90 days 70% 
91 days and over 50% 


@ Industrial consumers having 20 to 24 days’ 
supply may order, in accordance with § 602.514 
of this regulation, an amount of coal which will 
enable them to have on hand a 20 days’ supely U7 
the end of the month for which the coal is ordered. 


February 1, and by which it is hoped to 
save some two million tons of coal through 
elimination of unnecessary outdoor tight- 
ing, is another of the measures adopted to 


and also to do everything in their power to combat the present emergency. 


TABLE 1—STOCK LIMITATIONS FOR ALL COAL PRODUCED IN DISTRICTS 1, 2, 3, 4, 6 
AND 13 AND HIGH VOLATILE COAL PRODUCED IN DISTRICTS 7 AND 8 


Maximum Percentage of Monthly Consumption Requirements— 
Commercial Gas 


Days’ Supply Plants Public Utilities All Others 
Less than 15 days 110% 110%, 110% 110% 110% 110% 
15 to 19 days 110% 110% 110% 110 105% 110 
20 days 105% 110% 110% 110% 100% 105% 
21 to 25 days 105% 110% 105% 110% ‘ 105% 
26 to 29 days 105% 110% 105¢ 110% ° 105 
30 days 100% 105% 105 105% ‘ 100% 
31 to 34 days ‘ 105% 105% 105% . f 
35 days ‘ 105% 100% 105% # 6 f 
36 to 39 days a 105% ¢ 105% 50% t 
40 days ‘ 100% e 105 50 f 
41 to 44 days a b e 105 50 f 
45 days a b e 100% 50% f 
46 to 50 days 50% b ce a 50% 50% 
51 to 55 days 50% b 50% d 50% 30% 
56 to 60 days 50% 50% 50% d 50% 50 
61 days or more 50% 50% 50% 50% 50% 50% 


@ An amount of coal not in excess of that required to reduce the consumer’s stockpile to a 30 days’ 
supply by the end of the month for which the coal is ordered. % F 

6 An amount of coal not in excess of that required to reduce the consumer’s stockpile to a 40 days 
supply by the end of the month for which the coal is ordered. } 7 ’ 

e¢ An amount of coal not in excess of that required to reduce the consumer’s stockpile to a 35 days 
supply by the end of the month for which the coal is ordered. ; : 

¢ An amount of coal not in excess of that required to reduce the consumer's stockpile to a 45 days 
supply by the end of the month for which the coal is ordered. } 

e An amount of coal not in excess of that required to reduce the consumer’s stockpile to a 20 days’ 
supply by the end of the month for which the coal is ordered. p 

/ An amount of coal not in excess of that required to reduce the consumer’s stockpile to a 30 days’ 
supply by the end of the month for which the coal is ordered. 


TABLE 2—STOCK LIMITATIONS FOR at by yee COAL PRODUCED IN DISTRICTS 


-—Maximum Percentage of Monthly Consumption Requirements—~ 
Railroads and 


Days’ Supply By-product Consumers Public Utilities All Others 
Less than 15 days 110% 110 110% 110% 105% 110 
15 days 110% 110 110% 110% 100% 110% 
16 to 19 days 105 110% 105 110% ‘ 105% 
20 days 100% 105% 105 110% ‘ 105% 
21 to 24 days e 105 105% 105% ° 105% 
25 days e 105% 100% 105 e 100% 
26 to 29 days a 105 ¢ 105% . f 
30 days . 100% e 105 ° t 
31 to 34 days a b ¢ 105% 50% f 
35 days , b e 100% 50% f 
36 to 40 days 50% b 50% a 50% f 
41 to 45 days 50% b 50 d 50% 50% 
46 to 50 days 50% 50% 50 d 50° 50% 
51 days or more 50 50% 50% 50% 50% 50% 


e An amount of coal not in excess of that required to reduce the consumer’s coal on hand to a 20 days’ 
supply by the end of the month for which the coal is ordered. 

6 An amount of coal not in excess of that required to reduce the consumer’s coal on hand to a 30 days’ 
supply by the end of the month for which the coal is ord , 

e An amount of coal not in excess of that required to reduce the consumer’s coal on hand to a 25 days’ 
supply by the end of the month for which the coal is ordered. 

¢@ An amount of coal not in excess of that required to reduce the consumer’s coal on hand t> a 35 
days’ supply by the end of the month for which the coal is ordered. k 

¢ An amount of coal not in excess of that required to reduce the consumer’s coal on hand to a 15 days’ 
supply by the end of the month for which the coal is ordered. 

/ An amount of coal not in excess of that required to reduce the consumer’s coal on hand to a 25 
days’ supply by the end of the mionth for which the coal is ordered. 
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Bulletin 318B describes 
Builders Flo-Watch Meter. 
This exceptionally wide 
range recorder is used 
with a Venturi Tube, flow 
nozzle or orifice plate for 
metering the flow of any 
liquid or gas. Extensively 
used in steam _ service 
where an hourly chart 

record of steam distribution or sale 
is required. Available as Recorder only, 
Totalizer-Recorder or Totalizer Indicator 
Recorder as shown in illustration. For 
your copy of this Bulletin, address Builders- 
Providence, Inc. {Division of Builders Iron 


Foundry}, 9 Codding St., Providence 1, 
R. I. 


mcotly BUILDERS-PROVIDENCE |! 












A COPY OF CATALOG GIVING FULL DESCRIPTION A D ENGINEERING DATA SENT UPON REQUEST. 


FLEXIBLE COUPLINGS 


POOLE FOUNDRY & MACHINE COMPANY WOODBERRY, BALTIMORE MD. 
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Fuel Selection the Basis for Boiler 
Plant Design 


HE need for power plant designs that 

will permit greater flexibility in coal 
selection was stressed by speakers at a 
meeting of the Metropolitan Section, 
A.S.M.E. on February 6. This need was 
shown to be due to the decreasing avail- 
ability of premium coals, uncertainty in 
the procurement of selected coals through- 
out the life of the plant and the wide vari- 
ation in ash-fusion temperatures. With 
power plant construction curtailed during 
the depression years and subsequently 
by priorities during the war, the post-war 
era is likely to see much new construction 
and replacements in this field. Therefore, 
in view of the changing fuel situation, it 
was urged that a careful and exhaustive 
study of available fuels precede all power 
plant designs. 

The first speaker, J. E. Tobey, Director 
of the Fairmont Coal Bureau, New York, 
stated that surveys of several thousand 
plants had indicated that not more than 
10 per cent of the power and larger heating 
plants burn a wide range of coals with a 
high degree of satisfaction and efficiency; 
about 40 per cent burn a restricted range 
of coals with varying degrees of satisfac- 
tion and efficiency; and the remaining 50 
per cent do not burn any type of coal 
satisfactorily and efficiently. 

Responsibility for this situation, he 
attributed to lack of fundamental infor- 
mation on coals and their availability, to 
keeping down initial costs, to destructive 
competitive bidding, to wrong selection of 
equipment, to divided responsibility. to 
excessive overloading and to improper 
coordination of boiler, furnace and stoker 
or pulverizer. Savings in initial costs, 
due to some of these practices, are fre- 
quently more than offset by increased 
operating costs in the first year or less. 

Of all the mistakes made in the past in 
the design of boiler plants, the most com- 
mon and most serious has been failure to 
allow a reasonable factor of safety in re- 
spect to ash-fusion temperature. 

In this respect, Mr. Tobey showed that, 
starting with Iowa and Missouri and mov- 
ing eastward, every coal field and coal- 
producing district has low-fusion-ash coals, 
but only a limited few have high-fusion-ash 
coals. The fusion range runs from 1900 F 
to 3100 F, but the average is near the bot- 
tom of the range, probably falling between 
2200 F and 2300 F. Moreover, the fusion 
curve is going downward each year be- 
cause of the faster exhaustion of the 
limited reserves of the higher fusion coals. 

In many geographical areas, including 
the eastern seaboard, future plants should 
be designed not only for wider flexibility 
with respect to ash-fusion temperature but 
also such factors as grindability, moisture, 
ash and sulphur content. Instead of de- 
signing for an average ash-fusion value, a 
minimum value should be determined for 
the coals that will logically be available 
throughout the expected life of the plant. 
Grindability ranges from 40 to 115 (Hard- 
grove Scale) but, as in the case of ash fu- 
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sion, the average is nearer the bottom of 
the range and will probably fall around 63. 
The second speaker, E. C. Payne, Con- 
sulting Engineer of Consolidation Coal 
Company, explained the various produc- 
tion districts as defined by government 
bodies dealing with coal matters. He 
showed the range in production costs for 
these districts and seams, and gave the 
freight rates to the principal markets. 
The spread in transportation cost is only 
22 cents per ton which is small compared 
with the spread in production cost. The 
highest average production cost is in Dis- 
trict 7 (Southern No. 1) which amounted 
to $3.21 per ton for the first four months of 
1944. Moreover, the margin between the 
price of slack and run-of-mine is difminish- 
ing ever year. Also as mechanization, 
which accounts for about 50 per cent of the 
coal loaded, increases, the ash content 
will also increase and the customer must 
expect to pay more for washed coal. 
Emphasizing that design specifications 
for a boiler plant should start with a study 
of coal data, the speaker showed why 
primary, secondary and alternative selec- 
tions should be made, and the final design 


predicated on the poorest factors in each, 
that is, the highest ash, moisture and sul- 
phur and the lowest ash-fusion tempera- 
ture in order to provide maximum flexi- 
bility. 

The third speaker, Graham Granger, 
Consulting Engineer of Koppers Coal 
Division, discussed the use of ashless fuel 
made from coal, namely, manufactured 
gas. ‘To make gas,” he said, ‘‘engineers 
select sources of coal, mine it, clean it 
transport it, charge it into an oven, distill 
a part of the combustible from it, purify 
the gas and deliver an ashless fuel to the 
point of use through a pipeline. In many 
cases the coke that has been produced is 
charged into water-gas machines, the re- 
maining combustible is gasified, and only 
the oil remains. 

The same thing is essentially true of 
other coal uses. The fact that in a boiler 
the gases are immediately oxidized in the 
combustion chamber and the heat trans- 
ferred through boiler and other exchanging 
equipment to water and steam does not 
alter the basic unity of the problem of pro- 
viding steam at minimum cost. Tosecure 
more efficient results there must be inter- 
change of information among the engineers 
handling different phases of a job. Those 
that are designing or operating boilers can 
better solve their parts of the problem if 
they know more about the physical and 
economic conditions that determine the 
solution of mining, preparation and dis- 
tributing elements. 





vi s 


Coal Designation 


GN_SPECIFICAT - ¢ 


ces - Destinat wx" 


A 


B c D 





of plant load may modify, 
(2) 
(3) 


(4) 





(1) Preference Rating Primary Secondary Alternate 1 Alternate 2 
Moisture (Normal Av. A.R.) 3.0 4.5 2.8 5.3 
(Maximum ) 8.0 10.0 8.0 10.0 
Volatile 31.0 38.0 35.0 38.0 
(2) Ash (Normal Av, A.R.) 8.0 8.5 8.5 10.0 
(Maximum ) 10.5 10.5 10.5 12.5 
Sulphur (Maximum) 1.5 3.0 2.0 3.2 
B.T.U. (Maximum) 13,800 13,600 13,300 12,500 
(Minimum) 13,000 12,900 13,000 12,000 
A.S.T. (Maximum) 2,300 2,150 2,400 2,100 
Minimum) 2,150 2,000 2,200 2,000 
Grindability Index 70 55 65 57 
Crit actor Flex 
Max. Moisture 10 Min, Grindability 50 
Max, and Min. Vol. 40 - 30 {3 Max. Size Crushed R/M @-1/2 x 0") 
Min. B.T.U. 12,000 2) Min. Size 1/4 x Oo" 
Max. & Min, A.S.T. 2500 - 2000 Critical Size Consist 70% Minus 1/8" 
NOTE;. 
(1) Based on production cost, transportation cost, chemical, physical and 


performance characteristics, reserves and availability. Characteristics 


Ultimate analyses of coal and ash also desirable. 


The worst factors should seldom govern absolute designs. 
, load, if necessary, but avoid outage or shutdown, 


Normal size utilized will depend on combustion equipment selected. 


Sacrifice some 
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High grade gas, by-product and 4 ~ High grade gas, by-product, 

RODA steam coal from Wise County, ; ) steam and domestic coal—Pitts- 
Va., on the Interstate Railroad. 3 ~ burgh seam from Irwin Basin, 

ii Westmoreland County, Pennsyl- 

Gl High grade gas, by-product, Sion vania, on the Penna. Railroad. 


steam and domestic coal from : ’ . 
Wise County, Va., on the Inter- on a an Pe ad » Nerang 





state Railroad. Va., on the Norfolk & Western 
High grade, high volatile steam Railroad. 

and by-product coal from Wise 

County, Va., on the Interstate 

Railroad. 





Genuine New River Smokeless, 
Beckley or Sewell seam from 
Raleigh County, W. Va., C. 
& O. and Virginian Railroads. 


A laboratory controlled prod- 

uct blended to meet exacting PAY a a 4 and re 7 om 

stoker requirements. From and domestic coal from Wis- 
CREM Wise County, Va., on the Inter- Kentucky — + ee > de 

state Railroad. ™ : ———— 


Unexcelled Steaming Coal from 
the Fire Creek Seam in Green- 
brier County, W. Va., originat- 
ing on the N.F.&G. R.R. 

ANTHRACITE—Hazle Brook Premium . - - Raven Run 


Our F a womgpece with the experience gained through long and varied 
marketing activity assures effective servicing of any fuel requirement. 


General Coal Company Fal __ 


123 SOUTH BROAD STREET PHILADELPHIA 9, PA. 


Roda and Stonega from Wise 
C 0 K E County, Va., and Connellsville 
Coke from Pennsylvania. 








FOR VICTORY 








Branches: 
BLUEFIELD, W. VA, BOSTON BUFFALO CHARLOTTE, N. C. CINCINNATI 
DETROIT NEW YORK NORFOLK PITTSBURGH 
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S. E. Co. Soot and Siftin 
The slides are self- 


dust that binds and prevents valve operation. Important, too, these 


valves are designed to keep dust where it belongs ...inside the valve! 
Try them in your plant. Bulletins and dimension sheets will be 
furnished on request. Address inquiries to Stock Engineering Co., 
713 Hanna Bldg., Cleveland 15, Ohio. 

PRES. Sea 


ENGINEERING CO.  S.E.Co. Coal Valves and Coal Scales, CONICAL Non-Segregating Coal Distributors 


g Valves open and close easily at all times. 
cleaning and will not accumulate soot particles and 
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Ignition Through Fuel Beds 
on Traveling Grate Stokers 


Ignition through fuel beds on traveling 
grate stokers is essentially underfeed, ac- 
cording to E. P. Carman and W. T. Reid, 
of the U. S. Bureau of Mines, in a recent 
paper before the A.S.M.E. That is, up to 
the point where the ignition plane touches 
the grate, ignition and burning proceed 
according to underfeed principles. At 
constant air rate, underfeed ignition pro- 
ceeds through the bed at a steady rate 
unless certain factors alter air distribution 
or bed characteristics. These factors in- 
clude: development of blowholes, with 
consequent maldistribution of air; turbu- 
lence or ‘‘boiling’’ of the bed, which may 
give mechanical mixing of ignited and un- 
ignited fuel; slow initial ignition; drying 
of moist coal before ignition; heating of 
coal with preheated primary air; and 
burning of highly reactive fuels in very 
thin burning layers. 

Slow initial ignition of the top layer of 
fuel is followed by substantially delayed 
ignition travel through the bed. 

Moisture is necessary to temper small- 
sized fuels, but such moisture tends to re- 
tard the rate of ignition and the minimum 
amount needed to obtain bed stability 
should be used. 

There is an optimum size of particle 
which gives maximum rates of underfeed 
ignition. The average optimum size 
ranges from about !/3 in. to 5/j¢ in. diame- 
ter. 


Preheated primary air increases rate of 
ignition and the increase is proportionately 
greater at high than at low air rates. 

Coal of low ash content has higher rates 
of ignition travel than similar coal of high 
ash content, and high ignition rates may 
be obtained with a much wider range of 
air rates with the low-ash coal. Burning 
rates, however, are not materially affected 
by moderate variation of ash content, and 
average burning rates do not vary widely 
for the usual variation of ash content at 
normal air rates. 


High ignition rates may be obtained 
with high-temperature coke over a rela- 
tively narrow range of air rates, but igni- 
tion rates drop very rapidly with increase 
of air rate over that required to give maxi- 
mum ignition rate. 

Ignition rates as high as those with high- 
temperature coke may be obtained with 
anthracite but the range of air rate giving 
high ignition rates is broader. 


The high-volatile bituminous coals give 
high ignition rates over a very wide range 
of air rates, but the highly caking types 
give trouble with air distribution at low 
air rates. 


Sub-bituminous coals and lignite may 
be burned with a wide range in the rate of 
air supply, but ignition rates are substan- 
tially lower than those of the higher-rank 
fuels. Because the layer of burning fuel 
becomes very thin with these fuels, their 
ignition and burning rates are affected by 
thermal conditions in the furnace. It 
would be expected, therefore, that with 
these fuels maximum ignition and burning 
rates would be obtained in refractory- 
lined furnaces operated with high wall and 
arch temperatures. 
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WHY Should | 
Specify This FARRIS 
a Safety Valve ? 
















That’s a 
good question 
| Mr. Engineer ! 








Farris Safety Valve No. 2350. 
Meets ASME code. Flanged or 
screwed outlets. Semi-steel 
(40,000 tensile) for pressures to 
250 \bs., 450° F. Cas? steel for 
pressures to 600 Ibs., 750° F. 
Sizes 2" to 6” x 8”. Or in 
bronze, 2" to 2”. 
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Here’s the answer— 


This FARRIS Safety Valve +2350 gives you the 
advantages of economical first-cost and very low 
(if any) maintenance expense. It meets ASME 
specifications. Proven by thousands of installa- 
tions to be trouble-free, dependable, accurate. 
Now that’s a hard-hitting combination worth 
specifying! 


This is how FARRIS does it— 


The unique design of this FARRIS Valve disc develops 
a very high coefficient of lift, as established by the 
National Boiler Laboratories, Ohio State University. 
The disc entraps the high velocity secured by the full 
inlet port design, converting the kinetic energy into 
additional lift for high capacity discharge. 


The FARRIS spring—long, exposed, accurately cali- 
brated—controls and regulates the high lift action. It 
delivers accurate blow-down relief at the exact pres- 
sure set for its protection of your equipment. 


FARRIS “Precision Alignment” of spring, stem, disc 
guides, and seat, is accomplished by precision ma- 
chining — another feature of every finished surface in a 
FARRIS valve. Through close-tolerance alignment, and 
sensitive adjustment of the single blow-down ring, 
precision reseating of the disc on the seat is secured 
the instant over-pressure is relieved to normal. Thus, 
non-shock economical blow-down results. You're safe 
... and ahead in all ways—Always!—when you specify 
this FARRIS Safety Valve, Mr. Engineer. 


FARRIS ENGINEERING COMPANY 


352 Commercial Avenue, Palisades Park, N. J. 
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Energy Production in 1944 


According to the Edison Electric In- 
stitute, the output of electricity by all 
agencies contributing to public use totaled 
approximately 231 billion kilowatt-hours 
in 1944, a gain of 4!/. per cent over that of 
1943. This gain took place during the first 
eight months of the year, as there was a 
decline in the remaining four months, due 
largely to curtailment in production of such 
materials as aluminum and magnesium 
which required very large quantities of 
electric energy. Of the total output, 
approximately 67 per cent was generated 
by fuel, 32 per cent by water power and 
less than 1 per cent by internal-combustion 
engines. 

Kilowatt-hour sales were up in prac- 
tically all categories, particularly domestic 
and rural customers, as was also total reve- 
nue. However, the greater revenues were 
largely offset by increased expenses, the 
cost of fuel having been up more than 10 
per cent and taxes up 3 per cent over 1943. 
Taxes, of which two-thirds were paid to 
the Federal Government, now represent 24 
cents out of each dollar received from cus- 
tomers of private electric utilities. 

The installed capacity of all electric 
utility power plants, both private and 
public, increased during the year by about 
11/2 million kilowatts, bringing the total 
present installed capacity up to approxi- 
mately 50!/2 million kilowatts. This repre- 


sents an increase of 11 million kilowatts 
since 1939 when the war started in Europe. 
In this same period the output advanced 
from 126 to 231 billion kilowatt-hours, or 
83 per cent while generating capacity in- 
creased 28 per cent. 

Concurrent peak demands in 1944 
reached around 41!/. million kilowatts 
which left a reserve of 21'/: per cent above 
maximum requirements. This figure, of 
course, represents an average and varied 
with different systems. 

The electricity generated by industrial 
plants for their own use was estimated by 
the Institute as approximately 53 billion 
kilowatt-hours, bringing the total gen- 
erated, from all sources, during 1944 to 284 
billion kilowatt-hours, in addition to about 
2 billion imported from Canada. 

The foregoing figures are at slight 
variance with those released by the Federal 
Power Commission under date of Janu- 
ary 24, 1945 which give a total produc- 
tion for public use of approximately 227!/. 
billion kilowatt-hours in 1944, represent- 
ing a gain of 4.5 per cent over 1943. 
This may be due, in part, to the fact 
that the Government’s figures do not in- 
clude plants of small capacity, producing 
less than 10,000 kwhr per month. 

Although this report of the Federal 
Power Commission does not give the coal 
rate for 1944, it states that this figure for 








OIL PUMPING 


( ENED) pomalic 
fA AND HEATING SYSTEM 











COMPLETE 


Every detail part is there, in a coordi- 
nated design, assembled, checked and 
tested .. . ready to run. 


AUTOMATIC 

The Enco Unit is fully automatic... and 
has a safety valve in front of every valve 
that can be closed against pressure. 
Single or duplicate pumps and heaters 
are used ... interconnected for full 
capacity from either pump or heater. 


OB-37 on oil burning, pumping and heating equipment. OB-38 Instruc- 
FREE BULLETINS tion book on the care and operation of oil-burner installations. 


THE ENGINEER COMPANY 


75 WEST STREET CEMGO) NEW YORK,N.Y. 
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SAVES TIME 
Valuable time and money are saved 
because the Enco Unit IS a unit... 


complete ... and can be put in service 
in a few hours. 


SAVES TROUBLE 


The engineering and troublesome selec- 
tion of auxiliary equipment and connect- 
ing pipe are all done in the factory ... 
cutting field work to the bone. 





1943 was 1.31 lb per kwhr, the same g 
for 1942 (representing a steady declin. 
from 3.39 Ib in 1920). The coal rat. 
varied widely over various sections of th 
country, due to the grade of coal burne 
as well as the size and efficiency of the 
plants involved. The lowest figures wer. 
0.96 lb per kwhr for the District g 
Columbia and 0.99 Ib for Michigan: 
whereas the highest were 3.99 Ib fo 
Wyoming and 2.68 for Mississippi. By 
regions, the Middle Atlantic and the 
South Atlantic states showed up best, 
each being 1.19 lb per kwhr. 


A.A.E. Would Amend National 
Labor Relations Act 


Following is a resolution adopted by the 
Board of Directors of the American Asso- 
ciation of Engineers at their December 
meeting, authorizing a campaign to amend 
the National Labor Relations Act so as to 
cover more properly the status of engi- 
neers: 


WHEREAS, in so far as engineers, archi- 
tects, chemists and other ‘‘technologists,” 
i.e., industrial scientists, are concerned, 
the Wagner Labor Relations Act has failed 
utterly to achieve its avowed purpose of 
‘protecting the exercise by workers of full 
freedom of association, self-organization, 
and designation of representatives of their 
own choosing, for the purpose of negoti- 
ating the terms and conditions of their em- 
ployment or other mutual aid or protec- 
tion’’; and 

WHEREAS, the Act, as now written and 
administered, tends instead to amalga- 
mate professional workers in a ‘“‘labor 
front,’’ merging technologists and _ tech- 
nicians in bargaining units, thereby im- 
posing representation by heterogeneous 
labor unions committed to bargaining 
methods and objectives entirely incon- 
sistent with principles of professional 
conduct and not in the best interest of 
technologists or society; and 

WHEREAS, these conclusions are based 
on eight years of systematic study of the 
Act in operation by the Association’s 
Employment and Mediation Committees, 
whose findings are set forth in the Asso- 
ciation’s book, ‘‘Technologists’ Stake in 
the Wagner Act,’’ published in 1944; 

Be It Resolved by the Board of Directors 
of American Association of Engineers, in 
session in Chicago, December 8 and 9, 
1944, that this Association initiate and 
vigorously prosecute a campaign for 
amendment of the Wagner Act that will 
insure to technologists genuine freedom of 
association, self-organization, and desig- 
nation of representatives of their own 
choosing for the purpose of negotiating 
terms and conditions of their employment 
or other mutual aid or protection in a 
“labor organization’? composed  exclu- 
sively of technologists and controlled by 
them, in order that they may, in such 
organization, safeguard their interests and 
establish procedures of bargaining con- 
sistent with principles of professional 
conduct, and 

Be It Further Resolved that American 
Association of Engineers seek a specific 
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form of amendment that will include these 
essential provisions: 

1, Authorization by Congress (and ap- 
propriation of funds necessary for execu- 
tion of its order) of a complete and de- 
tailed classification of all positions in the 
fields of technology and related mechanical 
arts, crafts and trades which together 
constitute industrial science, that will es- 
tablish a clear statutory line of demarca- 
tion between technologists and _ techni- 
cians, i.e., between professional and non- 
professional workers; 

2. A clear directive to the National 
Labor Relations Board requiring the 
Board, in its determination of ‘‘appro- 
priate units,”’ to permit all technologists 
(as officially determined by the classifica- 
tion) to waive or exercise rights of self- 
organization and designation of representa- 
tives, in fully autonomous units, restricted to 
and controlled by technologists. 

Be It Further Resolved that the Associa- 
tion’s Mediation Committee be, and 
hereby is, directed to plan. and put in 
effect such a campaign. 


Sand, a Component of New 
Lubricating Grease 


Although the presence of sand in its 
natural state has caused incalculable dam- 
age to bearings and electrical equipment, 
when combined with coal, brine and oil to 
form silicones it is destined to make a 
valuable contribution to both electrical 
insulating procedures and the lubrication 
of ball and roller bearings. Such was the 
prediction made in two papers at the re- 
cent mid-winter meeting of the A.I.E.E. 

One of these papers, by G. L. Moses of 
Westinghouse and T. A. Kauppi of Dow- 
Corning Corporation, explained how the 
gritty product of Americen beaches has 
been chemically treated to become a vital 
component of soft greases that neither 
harden at minus 40 F nor melt at 400 F, as 
well as a basic ingredient of resins and 
varnishes used for insulation that will 
stand up under very high temperature. 

The second paper, by Messrs. De Kiep, 
Hill and Moses, all Westinghouse engi- 
neers, dealt specifically with the use of 
the new compounds for electrical insula- 
tion. It was pointed out that because of 
silicone insulation resistance to heat, a 
reduction in size and weight of electrical 
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equipment can be mace for a given output; 
that greatly increased life can be obtained 
for the same size and weight; and me- 
chines with sil’cone insulation may te 
placed in operating Iccations where sur- 
rounding temperatures are higher than 
heretofore pcessible. 

Other silicone greases now under de- 
velopment are being used successfully for 
lubricating ball and roller bearings. One 
type can be employed at a temperature as 
low as minus 76 F and has high tempera- 
ture stability at least as good as the best 
available organic greases. Another type 
is showing stability in lubricating ball 
bearings several times as great as organic 
greases at the same temperature. 








WANTED TO BUY FOR 
ST. LUKE’S HOSPITAL, CHICAGO, ILLINOIS 


CYLINDER COMPLETE WITH CYLINDER HEAD, 
PISTON AND VALVES FOR 


17 x 17 Fleming 4-Valve Engine 


Manufactured by Harrisburg Foundry and Machine Company 
Length of Cylinder Casting: Flange to Flange 32 inches 


Please reply to: Vern E. Alden, Engineers 
120 South La Salle Street 
Chicago 3, Illinois 
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A.I.E.E. Nominations 





The National Nominating Committee 
of the American Institute of Electrical 
Engineers has nominated the following 
official ticket of candidates for the offices 
becoming vacant August 1, 1945: 
President: W. E. Wickenden, President, 

Case School of Applied Science, Cleve- 

land, Ohio. 

Vice-Presidents: (Middle. Eastern Dis- 
trict) Ernest S. Fields, Vice-President, 
Cincinnati Gas & Electric Co., Cincin- 
nati, Ohio. (Southern District) Her- 
man B. Wolf, Superintendent of Main- 
tenance, Duke Power Co., Charlotte, 
North Carolina. (North Central Dis- 
trict) L. M. Robertson, Transmission 
and Station Engineer, Public Service 
Co. of Colorado, Denver, Colorado. 
(Pacific District) F. F. Evenson, Con- 
sulting Engineer, San Diego, Califor- 
nia. (Canada District) F. L. Law- 
ton, Assistant Chief Engineer, Alumi- 
num Company of Canada, Montreal, 
Canada. 

For Directors: John M. Flanigen, Dis- 
tribution Engineer, Plant Accounting, 
Georgia Power Co., Atlanta, Georgia; 
J. R. North, Assistant Electrical Engi- 
neer, Commonwealth & Southern Corp., 
Jackson, Michigan; W. C. Smith, 
Pacific District Engineer, General Elec- 
tric Co., San Francisco, California. 

National Treasurer: W. I. Slichter, Pro- 
fessor Emeritus of Electrical Engineer- 
ing, Columbia University, New York, 
MY 
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Power Extensions Planned 
for Great Britain 


The Central Electricity Board has an- 
nounced arrangements for large expansion 
in the generating capacity of selected 
power stations in England, Scotland and 
Wales, supplying the Grid, in addition to 
which several new stations will be built. 
This expansion in capacity will aggregate 
over three million kilowatts and has been 
deemed necessary to meet the anticipated 
post-war demand for electricity. An esti- 
mated expenditure équivalent to around 
450 million dollars is involved and con- 
struction is expected to be completed by 
the winter of 1948. 

Thirty-eight existing stations are in- 
volved, including such well-known plants 
as Hams Hall, Kirkstall, Valley Road, 
Fulham and Battersea. A 100,000-kw ad- 
dition is planned for the last mentioned. 

Among new stations proposed are one of 
120,000 kw capacity at Meaford in Central 
England; 90,000 kw at Ipswich and 63,000 
kw at Kingston, Surrey; 100,000 kw in 
Durham and another at Croydon of 105,- 
000 kw initial capacity. 

Approvals by the Electricity Commis- 
sions have already been given to proceed 
with the installation of new boilers and 
turbine-generators which will add some 
900,000 kw by the winter of 1946 and a 
further 340,000 kw during the ensuing 
twelve months. Directions to undertake 
the remaining construction are being de- 
ferred pending government authority to 
proceed, although designs and specifica- 
tions are going forward. 

Judging from this announcement, manu- 
facturers of power plant equipment in 
England face an active period. 


A.S.T.M. Committee Week 
Canceled—Spring Meeting 
Deferred 


After consultation with the Govern- 
ment’s War Committee on Conventions, 
the American Society for Testing Mate- 
rials canceled A.S.T.M. Committee Week 
which had been planned for Pittsburgh, 
Pa., during the week of February 26. The 
Spring Meeting of the Society scheduled 
for February 28 is also being postponed. 
While much of the committee work deals 
with production problems involving speci- 
fying and testing of war materials, Com- 
mittee Week would have brought together 
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ONE-MAN SYSTEM 
for Stockpiling Coal! 


ONE MAN does the job! Efficiently and com- 
pletely. At hundreds of plants, large and small, 
MAN Power Drag Scrapers are storing 
and reclaiming coal at only a few cents per ton. 

It's easy! Operator may be in cab at edge of 
storage area, or anywhere nearby, operating hoist by 
remote control at finger tip. 

Use with any scheme of unloading. Coal delivered 
at any point in area. Power Drag Scraper does the 
Forms pile in compact layers. No wasted 
space. No air pockets in coal pile to cause spon- 
taneous combustion. 


SEND FOR COMPLETE 
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See for yourself how a Sauerman System saves 
manpower—saves coal—eliminates excessive dust 
and dirt—makes coal pile safe—at low installation 
cost. A profitable investment. Wire or write 
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several hundred persons in one place in a 
period of three or four days and the 
Government feels that this is most inad- 
visable in the present transportation emer- 
gency. 


Increased Oil Output by 
Water Flooding 


An 87,000-bbl increase in oil production 
over a period of 20 months was reported for 
forty-one wells embraced in the first sys- 
tematic water-flooding project ever tried 
in an Illinois oil-producing limestone forma- 
tion, according to an engineering survey 
just released by the U. S. Bureau of Mines. 


Water-flooding is a method of second- 
ary oil recovery in which water is pumped 
underground to force the oil to the wells 
where it is brought to the surface. Al- 
though tried previously with success in 
many sandstone formations in Oklahoma, 
Kansas, Pennsylvania and Illinois, this 
project marks the first attempt at flooding 
a limestone formation in Illinois, and one 
of the few in the nation. The 87,000 bbl 
was obtained by injecting 1,900,000 bbl 
of river water into three old wells along 
the edge of the 13,000-acre tract. Sec- 
ondary recovery from limestone reservoirs 
involves problems not encountered in 
limestone formations. 
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REVIEW OF NEW BOOKS 


Any of the books here reviewed may be secured through 
Combustion Publishing Company, Inc., 200 Madison Ave., N. Y. 





Electric Power Distribution for 
Industrial Plants 


The American Institute of Electrical 
Engineers 


This report, developed by the A.I.E.E. 
Committee on Industrial Power Applica- 
tions, is intended to outline sound engi- 
neering principles of distributing power in 
industrial establishments. The scope of 
the distribution system includes substa- 
tions, distribution substations, feeders, cir- 
cuits, switch centers and protective equip- 
ment. 

It is not an A.I.E.E. Standard, nor are 
the recommendations intended to be 
mandatory or restrictive. Within its 
scope the report analyzes the service re- 
quirements, voltage regulation problems, 
load characteristics, and it also deals with 
the selection of equipment for distribution 
systems. Operating and maintenance 
problems are dealt with only in so far as 
they affect system and equipment selec- 
tion. 

The book comprises 109 pages, size 7°/, 
X 103/,, bound in heavy paper covers, It 
contains 26 tables and 58 charts, diagrams 
and halftones. Price $1.00. 


The Steam Boiler Yearbook 
and Manual—1944 


Edited by Sidney D. Scorer, 
A.M.I., Mech. E., M.I. Mar. E. 


War conditions in England have delayed 
publication of the 1944 edition of the 
“Steam Boiler Yearbook and Manual” but 
have in no way detracted from its scope 
or interest. The policy of previous editions 
has been followed; that is, Part I of this 
volume embodies a descriptive review of 
current practice in steam-boiler engineer- 
ing, while Part II contains a digest of the 
principal steam-boiler Papers published 
during the past year. It is interesting to 
note that, in the selection of articles from 
the technical press, those taken from the 
pages of CoMBUSTION exceed the total of 
those taken from all the other British and 
American magazines. 

Part I, comprising 472 pages, now con- 
sists of 25 chapters. New chapters include: 
Steam Plant Notes; Boiler Water Level 
Control Devices; Removal of Boiler De- 
posits, Heat Conservation; together with 
Notes-on Books and Pamphlets, etc. 
Chapters on Oil Firing and Gas Firing 
have been expanded and the remainder 
have been revised to bring the volume up 
to date. 

Part II comprises 85 pages and includes 
23 papers or articles classified under the 
following chapter headings: Fuel Utiliza- 
tion; Combustion Appliance Develop- 
ments; Feed Water and Steam Problems; 
Fire Side Problems; and Modern Practice 
and Developments. 

The book contains 569 pages, size 5'/, 
X 8'/s, and includes hundred of drawings, 
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charts and halftones. The price is 30s. 
plus postage ($6.50 approximately; two to 
three months delivery). 


The Modern Gas Turbine 


By R. Tom Sawyer, B. of E.E., M. E. 


Although the fundament™! principle of 
the gas turbine was known more than 2000 
years ago, its development in recent 
years has been so rapid that no one in 
the power generation field can afford to 
ignore its imminent possibilities. For 
this reason, Mr. Sawyer’s book will have 
particular appeal to those engineers who 
want to be informed 4s to the latest ap- 
plications of the gas turbine as a super 
charger and as a prime mover. 

The author has compiled an authorita- 
tive treatise which outlines the earliest 


concepts of the gas turbine and traces 
its development from hot air engines 
built at the beginning of the eighteenth 
century to modern times. It covers ap- 
plication to supercharge diesel engines 
and includes chapters on The Gas Turbine 
in Industry; in Marine Service; and 
also The Gas Turbine Locomotive. Con- 
cluding chapters deal with The Exhaust 
Turbosupercharger on Aircraft Engines, 
and The Gas Turbine as an Aircraft 
Prime Mover, including Jet Propulsion. 

A very valuable chapter prepared by 
Ronald B. Smith on Calculations and Ef- 
ficiencies, shows that, using the reheat 
cycle, the gas turbine is by no means a 
utopian scheme of power generation. It 
cannot compete with the large modern 
steam plant for base load use, but with 
further advances in the metallurgy of 
high-temperature alloys and further elabo- 
ration of the gas turbine cycle, may make 
possible fuel rates of less than 0.4 pound 
per horsepower. 

The book comprises 216 pages, size 6 
xX 9. It is generously illustrated and 
includes three pages of general references 
and a 10-page index. Bound in green 
buckram. Price $4.00. 





NEW CATALOGS 
AND BULLETINS 


Any of these publications will be sent on request. 





Condenser Tube Inlets 


An 8-page illustrated bulletin has been 
issued by Condenser Service & Engineer- 
ing Company describing its line of Flow- 
rites—i.e., short auxiliary metal tubes 
which are inserted in the entrance ends of 
condenser tubes. The bulletin contains a 
report by the Massachusetts Institute of 
Technology of tests made to determine the 
saving in fluid friction of the circulating 
water for a surface condenser after equip- 
ping the tubes with entrance nozzles. 


Gas Engine Compressors 


Ingersoll-Rand announces a 16-page 
catalog (Form 3081) describing K VG Com- 
pressors. It lists the basic features and 
advantages of the K VG, and includes full 
specifications and 2-page cross-sections of 
end and longitudinal views. Five models 
ranging from 600 to 1000 hp are available. 
The 800-hp model is offered with either two 
or three compressor frames, the 1000-hp 
model with three or four. The PKVG 
gas engine for power needs is a more com- 
pact model due to the omission of compres- 
sor cranks and frames, and it ranges in 
size from 600 to 1200 hp in 6-, 8-, 10-, and 
12-cylinder models. 


Electric Welded Tubing 


“Better Products with Electric Welded 
Tubing”’ is the title of a 32-page booklet 
issued by the Formed Steel Tube Insti- 


tute, Cleveland. It was compiled for 
product designers and is profusely illus- 
trated with pictures of both wartime and 
peacetime uses of electric welded tubing in 
its many different forms. The booklet 
contains specifications for various tubing 
applications and offers a very complete 
handbook to engineers who may be inter- 
ested. 


Heat Enclosures 


Geo. P. Reintjes Company has issued a 
4-page bulletin which outlines the prin- 
ciples underlying its sectionally supported 
walls. A large cross-sectional drawing 
shows in color the typical temperature 
variations in a boiler wall and indicates 
how Reintjes Construction absorbs and 
localizes the expansion. 


Safety and Relief Valves 


Consolidated Safety Valves and Safety 
Relief Valves are comprehensively cata- 
loged in a new 164-page publication (Cata- 
log 1416) issued -by the Consolidated 
Safety Valve Division of Manning, Max- 
well & Moore, Inc. Complete information 
is given regarding more than fifty types of 
standard valves together with selection 
charts and capacity tables. Flange ratings 
are given and also sizing charts for vapor, 
gas and liquid. The book also includes 
excerpts from construction codes and is 
generously illustrated with line drawings 
and silhouette halftones. 
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The first requirement of a baffle installation is good engineering— 
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